Protein kinase C inhibits insulin-induced Akt activation in vascular smooth muscle cells.
Protein kinase C (PKC) activation, enhanced by hyperglycemia, is associated with many tissue abnormalities observed in diabetes. Akt is a serine/threonine kinase that mediates various biological responses induced by insulin. We hypothesized that the negative regulation of Akt in the vasculature by PKC could contribute to insulin resistant states and, may therefore play a role in the pathogenesis of cardiovascular disease. In this study, we specifically looked at the ability of PKC to inhibit Akt activation induced by insulin in cultured rat aortic vascular smooth muscle cells (VSMCs). Activation of Akt was determined by immunoblotting with a phospho-Akt antibody that selectively recognizes Ser473 phosphorylated Akt. A PKC activator, phorbol 12-myristate 13-acetate (PMA), inhibited insulin-dependent Akt phosphorylation. However, PMA did not inhibit platelet-derived growth factor (PDGF)-induced activation of Akt. We further showed that the PKC inhibitor, G06983, blocked the PMA-induced inhibition of Akt phosphorylation by insulin. In addition, we demonstrated that PMA inhibited the insulin-induced tyrosine phosphorylation of insulin receptor substrate-1 (IRS-1). From these data, we conclude that PKC is a potent negative regulator of the insulin signal in the vasculature, which indicate an important role of PKC in the development of insulin resistance in cardiovascular disease.